Occupation of low-affinity cholecystokinin (CCK) receptors by CCK activates signal transduction and stimulates amylase secretion in pancreatic acinar cells.
Based on the effects of monensin on binding of 125I-CCK-8 and its lack of effect on CCK-8-stimulated amylase secretion we previously proposed that pancreatic acinar cells possess three classes of CCK receptors: high-affinity receptors, low-affinity receptors and very low-affinity receptors [1]. In the present study we treated pancreatic acini with carbachol to induce a complete loss of high-affinity CCK receptors and then examined the action of CCK-8 on inositol trisphosphate IP3(1,4,5), cytosolic calcium and amylase secretion in an effort to confirm and extend our previous hypothesis. We found that first incubating pancreatic acini with 10 mM carbachol decreased binding of 125I-CCK-8 measured during a second incubation by causing a complete loss of high-affinity CCK receptors with no change in the low-affinity CCK receptors. Carbachol treatment of acini, however, did not alter the action of CCK-8 on IP3(1,4,5), cytosolic calcium or amylase secretion or the action of CCK-JMV-180 on amylase secretion or on the supramaximal inhibition of amylase secretion caused by CCK-8. The present findings support our previous hypothesis that pancreatic acinar cells possess three classes of CCK receptors and suggest that high-affinity CCK receptors do not mediate the action of CCK-8 on enzyme secretion, that low-affinity CCK receptors may mediate the action of CCK on cytosolic calcium that does not involve IP3(1,4,5) and produce the upstroke of the dose-response curve for CCK-8-stimulated amylase secretion and that very low-affinity CCK receptors mediate the actions of CCK on IP3(1,4,5) and cytosolic calcium and produce the downstroke of the dose-response curve for CCK-8-stimulated amylase secretion. Moreover, CCK-JMV-180 is a full agonist for stimulating amylase secretion by acting at low-affinity CCK receptors and is an antagonist at very low-affinity CCK receptors.